
Supplementary Table S1. Multivariable analysis for progression-free survival in the CGDB Immunotherapy 

cohort. A) TMB cutoff of 10 mutations/Mb; B) TMB cutoff of 16 mutations/Mb.
CGDB: Clinico-Genomic Database; M: male; F: female; Tx: treatment; TKI: tyrosine kinase inhibitor; TMB: tumor mutational burden.
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Supplementary Table S2. Multivariable analysis for overall survival in the CGDB Immunotherapy cohort. 

A) TMB cutoff of 10 mutations/Mb; B) TMB cutoff of 16 mutations/Mb.
CGDB: Clinico-Genomic Database; ICB: immune checkpoint blockade; ECOG: Eastern Cooperative Oncology Group; Tx: 

treatment; TKI: tyrosine kinase inhibitor; TMB: tumor mutational burden.
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MDACC cohort CGDB Immunotherapy cohort

BRAF Classic EGFR EGFR exon 20 HER2 KRAS P-value BRAF V600E BRAF non-V600E Classic EGFR EGFR exon 20 HER2 KRAS MET Fusions P-value

Number 10* 28 25 15 87 37 45 66 47 28 601 34 36

Age - years

Median 69 60 60 61 66 0.047 71 71 70 69 66 69 76 62 <0.001

Range 57-83 32-82 28-81 34-75 36-87 38-85 48-85 36-85 39-83 37-85 27-85 49-85 34-85

Sex – N (%)

Female 6 (60) 17 (61) 15 (60) 10 (67) 52 (60) 0.995 24 (65) 24 (53) 42 (64) 28 (60) 22 (79) 368 (61) 18 (53) 19 (53) 0.411

Male 4 (40) 11 (39) 10 (40) 5 (33) 35 (40) 13 (35) 21 (47) 24 (36) 19 (40) 6 (21) 233 (39) 16 (47) 17 (47)

Smoking – N (%)

Never 1 (10) 20 (71) 16 (64) 11 (73) 9 (10) <0.001 9 (24) 2 (4) 30 (46) 21 (45) 19 (68) 42 (7) 11 (32) 25 (69) <0.001

Ever 9 (90) 8 (29) 9 (36) 4 (27) 78 (90) 28 (76) 43 (96) 36 (54) 26 (55) 9 (32) 559 (93) 23 (68) 11 (31)

Histology – N (%)

Non-squamous 9 (90) 28 (100) 25 (100) 13 (87) 86 (99) 0.035 36 (97) 40 (89) 61 (92) 46 (98) 28 (100) 537 (89) 30 (88) 33 (92) 0.432

Squamous 1 (10) 0 (0) 0 (0) 2 (13) 1 (1) 1 (3) 4 (9) 5 (8) 0 (0) 0 (0) 43 (7) 3 (9) 1 (3)

Carcinoma NOS 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (2) 0 (0) 1 (2) 0 (0) 21 (4) 1 (3) 2 (6)

PS – N (%)

0-1 8 (80) 23 (82) 23 (92) 11 (73) 64 (74) 0.528 23 (62) 29 (64) 42 (64) 34 (72) 18 (64) 411 (68) 24 (71) 30 (83) 0.082

≥2 2 (20) 5 (18) 2 (8) 4 (27) 18 (21) 7 (19) 11 (24) 9 (14) 6 (13) 2 (7) 113 (19) 8 (24) 5 (14)

Not available 0 (0) 0 (0) 0 (0) 0 (0) 5 (6) 7 (19) 5 (11) 15 (23) 7 (15) 8 (29) 77 (13) 2 (6) 1 (3)

Prior treatment lines – N (%)

0-1 3 (30) 7 (25) 14 (56) 11 (73) 61 (70) <0.001 32 (86) 39 (87) 35 (53) 32 (68) 23 (82) 514 (86) 28 (82) 25 (69) <0.001

≥2 7 (70) 21 (75) 11 (44) 4 (27) 26 (30) 5 (14) 6 (13) 31 (47) 15 (32) 5 (18) 87 (14) 6 (18) 11 (31)

Prior TKI therapy – N (%)

Yes 3 (30) 22 (79) 8 (32) 3 (20) 3 (3) <0.001 5 (14) 3 (7) 39 (59) 12 (26) 3 (11) 15 (2) 33 (97) 10 (27) <0.001

No 7 (70) 6 (21) 17 (68) 12 (80) 84 (97) 32 (86) 43 (93) 27 (41) 35 (74) 25 (89) 586 (98) 1 (3) 26 (72)

Subsequent lines of therapy – N (%)

Yes 4 (40) 19 (68) 21 (84) 9 (60) 48 (55) 0.042 14 (38) 16 (36) 34 (52) 26 (55) 14 (50) 217 (36) 15 (44) 19 (53) 0.022

No 5 (50) 9 (32) 4 (16) 5 (33) 38 (44) 23 (62) 29 (64) 32 (48) 21 (45) 14 (50) 384 (64) 19 (56) 17 (47)

Not available 1 (10) 0 (0) 0 (0) 1 (7) 1 (1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

PD-L1 status – N (%)

Positive 3 (30) 7 (25) 10 (40) 2 (13) 15 (17) 0.369 8 (22) 5 (11) 4 (6) 4 (8) 1 (4) 88 (15) 3 (9) 1 (3) 0.089

Negative 2 (20) 5 (18) 4 (16) 4 (27) 28 (32) 1 (3) 3 (7) 4 (6) 1 (2) 4 (14) 31 (5) 4 (12) 2 (6)

Not available 5 (50) 16 (57) 11 (44) 9 (60) 44 (51) 28 (76) 37 (82) 58 (88) 42 (89) 23 (82) 482 (80) 27 (79) 33 (92)

TMB – Mutations/Mb

Available 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) NA 30 (81) 31 (69) 49 (74) 36 (77) 22 (79) 501 (83) 26 (76) 29 (81) 0.214

Median NA NA NA NA NA NA 5.6 11.3 2.6 2.6 3.5 8.7 4.4 2.4 <0.001

Range NA NA NA NA NA 1-19 0-34 0-10 0-28 0-28 0-448 0-16 0-24

Supplementary Table S3. Patient characteristics for the MDACC and CGDB Immunotherapy cohorts.
PS: performance status; TKI: tyrosine kinase inhibitor; TMB: tumor mutational burden.

*: V600E: n = 3 / non-V600E: n = 7
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Supplementary Table S4. Multivariable analysis for progression-free survival in the MDACC cohort.
TKI: tyrosine kinase inhibitor.

Variable Level P-value HR 95% CI Overall p-value

PD-L1 Positive vs. Negative 0.0086 0.50 0.30 0.84 0.0318

NA vs. Negative 0.1740 0.76 0.52 1.13

Oncogene group Classic EGFR vs.  KRAS 0.0225 2.01 1.10 3.65 0.0109

EGFR Ex20 vs.  KRAS 0.4375 1.25 0.71 2.18

HER-2 vs.  KRAS 0.1155 1.68 0.88 3.21

BRAF vs.  KRAS 0.0324 0.36 0.14 0.92

Age >=65 vs. <65 0.1485 0.77 0.54 1.10 0.1485

Smoking Former/Current vs. Never 0.4072 0.83 0.53 1.29 0.4072

Prior TKI Yes vs. No 0.6243 1.13 0.69 1.85 0.6243
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Variable Level P-value HR 95% CI for HR Overall p-value

PD_L1 Positive vs. Negative 0.0110 0.45 0.24 0.83 0.0381

NA vs. Negative 0.1396 0.71 0.45 1.12

Biomarker group Classic EGFR vs.  KRAS 0.2627 1.49 0.74 2.98 0.2901

EGFR Ex20 vs.  KRAS 0.3692 0.74 0.39 1.42

HER2 vs.  KRAS 0.4815 1.28 0.65 2.53

BRAF vs.  KRAS 0.4545 0.69 0.27 1.81

Age group >=65 vs. <65 0.0159 0.59 0.39 0.91 0.0159

Gender Male vs. Female 0.0129 1.69 1.12 2.55 0.0129

TKI Yes vs. No 0.2355 1.41 0.80 2.49 0.2355

Subsequent line Yes vs. No 0.4714 1.18 0.75 1.85 0.4714

Supplementary Table S5. Multivariable analysis for overall survival in the MDACC cohort.
TKI: tyrosine kinase inhibitor.
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Supplementary Table S6. Patient characteristics for the CGDB Chemotherapy cohort.
PS: performance status; TKI: tyrosine kinase inhibitor
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ALK

N=194

BRAF V600E

N=118

BRAF non-V600E

N=208

Classic EGFR

N=732

EGFR Exon 20

N=166

HER2

N=105

KRAS

N=2240

MET

N=145

RET

N=54

ROS1

N=55

TMB – median (range) 1.7 (0.0-16.2)* 3.5 (0.0-28.8)* 9.6 (0.0-72.2)* 2.6 (0.0-38.8)* 3.5 (0.0-27.8)* 2.6 (0.0-42.5)* 7.8 (0.0-67.9) 4.4 (0.0-27.0)* 2.5 (0.0-10.4)* 2.6 (0.0-44.4)*

PD-L1 ≥ 1% – N (%) 136 (70) 89 (75) 116 (56) 368 (50)** 75 (45)** 50 (48) 1384 (62) 115 (79)** 42 (78) 40 (73)

PD-L1 < 1% – N (%) 58 (30) 29 (25) 92 (44) 364 (50)** 91 (55)** 55 (52) 856 (38) 30 (21)** 12 (22) 15 (27)

PD-L1 ≥ 50% – N (%) 67 (34) 57 (48) 60 (29) 140 (19)** 33 (20)** 21 (20)** 822 (37) 80 (55)** 20 (37) 23 (42)

PD-L1 < 50% – N (%) 127 (66) 61 (52) 148 (71) 592 (81)** 133 (80)** 84 (80)** 1418 (63) 65 (45)** 34 (63) 32 (58)

Supplementary Table S7. Tumor mutational burden and PD-L1 status according to molecular group in the Foundation Medicine database.

TMB: tumor mutational burden; mutations/megabase.

*: adjusted p<0.01 vs KRAS; **: adjusted p<0.05 vs KRAS
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A Stage IV patients treated with PD-1/PD-L1 

inhibitor (n = 732)

Next-generation sequencing performed (n = 460)

Treated with single-agent PD-1/PD-L1 inhibitor (n = 172)

ALK (n = 2)

BRAF V600E (n = 3)

BRAF non-V600E (n = 7)

Classic EGFR (n = 28)

EGFR exon 20 (n = 25)

HER2 (n = 15)

KRAS (n = 87)

MET (n = 3)

RET (n = 2)

ROS1 (n = 0)

No oncogenic driver mutation (n = 219)

No molecular profiling available (n = 272)

Detectable alteration in oncogene of interest (n = 241)

Co-occurring alterations (n = 3)

Incomplete treatment information (n = 1)

Treatment substitution due to toxicity (n = 1)

Treated with PD-1/PD-L1 inhibitor in 

combination with other agents (n = 64)

Supplementary Figure S1. Study flow diagram. A) MD Anderson cohort; B) CGDB Immunotherapy cohort; C) CGDB Chemotherapy cohort.
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Stage IV patients treated with PD-1/PD-L1 

inhibitor (n = 2681)

Biomarker evaluable (n = 937)

Treated with single-agent PD-1/PD-L1 inhibitor (n = 894)

ALK (n = 19)

BRAF V600E (n = 37)

BRAF non-V600E (n = 45)

Classic EGFR (n = 66)

EGFR exon 20 (n = 47)

HER2 (n = 28)

KRAS (n = 601)

MET (n=34)

RET (n = 14)

ROS1 (n = 3)

Excluded due to co-occurring 

oncogene alterations (n = 43)

Treated with PD-1/PD-L1 inhibitor in 

combination with other agents (n = 596)

No alterations in oncogenes of 

interest (n = 1421)
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C

Stage IV patients treated with chemotherapy (n = 2502)

Biomarker evaluable (n = 986)

Treated with chemotherapy (n = 933)

ALK (n = 39)

BRAF V600E (n = 34)

BRAF non-V600E (n = 51)

Classic EGFR (n = 91)

EGFR exon 20 (n = 34)

HER2 (n = 35)

KRAS (n = 575)

MET (n = 48)

RET (n = 14)

ROS1 (n = 12)

Excluded due to co-occurring 

oncogene alterations (n = 53)

Treated with PD-1/PD-L1 inhibitor prior to 

chemotherapy (n = 271)

No alterations in oncogenes of 

interest (n = 1245)
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Number at risk

G12C 30 4 3 0 0

Non-G12C 57 16 8 3 0
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Median PFS (95% CI)

A

Supplementary Figure S2. Clinical outcomes across subgroups of KRAS-mutant non-small cell lung cancers upon treatment with single-agent PD-1/PD-L1 immune 

checkpoint inhibitor. A) Progression-free survival in MDACC cohort for G12C vs non-G12C; B) Progression-free survival in MDACC cohort for G12C vs G12D vs

G12V; C) Objective responses in the MDACC cohort; D) Progression-free survival in CGDB Immunotherapy cohort for G12C vs non-G12C; E) Progression-free 

survival in CGDB Immunotherapy cohort for G12C vs G12D vs G12V. 
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Supplementary Figure S3. Clinical outcomes across different molecular groups of oncogene-driven non-small cell lung cancers in the CGDB Chemotherapy cohort.

A) Overall survival and B) Progression-free survival.
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